Star Connected Rotor 



Background of the Invention 

This invention relates to electric motors and in particular, to miniature p.m.d.c. motors 
5 with coils of armature windings connected in star configuration and to a star 
connector for achieving this connection. 

While it is known to connect p.m.d.c. motors in star configuration, the star connector 
is usually a ring having terminals corresponding in number to the number of armature 

10 coils and fitted to the commutator by way of an insulating supporting sleeve which is 
pressed over the commutator brush contact surface, see for example, JP-U-4-64975. 
A major disadvantage of this construction is that the commutator must be made longer 
to accommodate the loss of brush contact surface occupied by the star connector. 
There is also the added possibility of causing damage to the brush contact surface 

15 when the star connector is pressed onto the commutator. 

Thus, there is a need for a star connector which will not damage the commutator 
during assembly and which does not require the commutator to be modified. 

20 Summary of the Invention 

Accordingly, the present invention provides a novel star connector and/or a motor 
incorporating such a connector. 

Thus, according to a first aspect thereof, the present invention provides a star 
25 connected wound rotor for a miniature electric motor comprising: a shaft; an 
armature core fitted to the shaft and having a plurality of armature poles; a 
commutator having a plurality of commutator segments for making sliding contact 
with a brush assembly, the commutator being fitted to the shaft adjacent a first end of 
the armature core; a star connector; and a plurality of coils forming an armature 
30 winding, each coil being wound around an armature pole and being terminated on a 
segment of the commutator and on the star connector, characterized in that the star 
connector comprises a base of insulating material acting as a spacer and fitted to the 
shaft adjacent a second end of the armature core and a terminal ring of conductive 
material fitted to the base and having a plurality of terminals connected to the coils, 
35 thereby forming a star connected armature winding. 

According to a second aspect thereof, the present invention provides a star connector 
for a miniature electric motor comprising a base of insulating resin material and a 
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terminal ring of conductive material fitted to the base and having a number of 
terminals for connection of one end of the coils forming a rotor winding. 

Also, in accordance with a third aspect, the present invention provides a star 
5 connector for electrically connecting together lead wires from coils of a wound rotor 
of a miniature d.c. electric motor, the connector comprising: a base for direct 
mounting onto a shaft of the rotor; and a conductive ring having terminals for 
termination of the lead wires; wherein the base has a central boss portion with a 
central opening for receiving the shaft, a wall extending radially from the boss, a skirt 

10 extending axially from the radially outer edge of the wall, a number of openings in the 
skirt and a number of buttresses formed on the wall and the base remote from the skirt 
but adjacent the openings, and wherein the conductive ring has a flat ring portion 
located against the wall of the base and supported by the skirt and having a number of 
terminals extending radially from the ring portion, each terminal having an axially U- 

15 shaped portion, the terminals extending through the openings in the skirt with the U- 
shaped portions located radially adjacent the buttresses. 

Brief Description of the Drawings 

Two preferred embodiments of the present invention will now be described, by way 
20 of example only, with reference to the accompanying drawings in which: 

Figure 1 is a diagrammatic representation of a wound rotor made in accordance with 
the present invention; 

25 Figure 2 is a star connector according to a first preferred embodiment of the present 
invention, as used in the rotor of Figure 1; 

Figure 3 is an exploded view of the star connector of Figure 2; 

30 Figure 4 is a star connector according to a second preferred embodiment of the 
present invention; and 

Figure 5 is an exploded view of the star connector of Figure 4. 

35 Description of the Preferred Embodiments 

The preferred rotor 10, as shown in Figure 1, has a shaft 12, an armature core 14 made 
of a stack of silicon steel laminations fitted to the shaft, a commutator 16 fitted to the 
shaft and located adjacent a first end of the armature core, a star connector 18 fitted to 



3 



the shaft 12 and located adjacent a second end of the armature core 14 and a plurality 
of coils wound around poles of the armature core to form an armature winding 20. 
Each coil has a first end connected to the commutator and a second end connected to 
the star connector, thereby forming a star connected armature winding 20. 

5 

The star connector is shown more clearly in Figures 2 and 3. The star connector 18 
has two parts, a terminal ring 22 and a base 24. The terminal ring 22 has terminals for 
connecting the armature windings. The base 24 is formed of insulating resin material 
which not only isolates the terminal ring from the shaft and armature core but also 
10 acts a spacer, locating the armature core a predetermined distance from an adjacent 
shaft bearing (not shown). Figure 2 shows the base and terminal ring fitted together 
while in Figure 3, the two parts are shown separated. 

The terminal ring 22 is formed from sheet brass, copper or other suitable conductive 
1 5 material and is shaped into a ring with a split 26 and has a number of terminals 28 
corresponding to the number of coils of the armature windings. The terminals have a 
U-shaped appearance, similar to tangs on a commutator, and the coils are connected 
to the terminals in a similar manner, i.e., by heat staking or welding. Alternatively, 
the terminals could be solder connectors or mechanical connection type terminals. 

20 

The base 24 has a cylindrical portion 30 for receiving the terminal ring. The 
cylindrical portion preferably has a diameter slightly larger than the free inside 
diameter of the terminal ring so that the ring is sprung onto the base. The base also 
has raised portions or detents 32 to key the terminal ring 22 to the base to 30 prevent 
25 the ring from rotating around the base as may otherwise occur under heavy vibration 
or adverse operating conditions as occurs when the motor is started or when the motor 
is abruptly stopped. 

Figures 4 and 5 illustrate a modified star connector. Like parts are indicated by like 
30 reference numerals. 

In this embodiment of the star connector, the terminal ring 22 is stamped from a sheet 
of brass or copper such that the ring is planar and extends radially with the terminals 
being bent arms attached at the radially outer edge of the ring. The arms are bent so 
35 as to form axially extending U-shaped terminals. 

The base 24 has a cylindrical portion 30 with a central opening for fitting to the shaft 
of the rotor. A radial wall 34 extends from the cylindrical portion 30 and has a radial 
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face 36 which supports the terminal ring 22. The radial wall 34 has an axially 
extending skirt 38 which grips the radially outer edge of the terminal ring 22 as it is 
pressed against the radial face 36. The skirt 38 has a tapered mouth or leading edge 
40 to assist insertion of the terminal ring 22. There are three openings 42 in the skirt 
5 38 to accommodate the three terminals 28. A buttress 44 is located adjacent each 
opening 42 for supporting the terminals during the welding process of attaching the 
coils to the terminal ring. The skirt 38 and the openings 42 function similarly to the 
detents of the first embodiment. In addition, small projections extending radially 
inwards may be provided on the inner surface of the skirt to hold the terminal ring 22 
10 against the face 36 of the radial wall 34. Alternatively, small projections may be 
formed on the base 24 for the same purpose. 

Again, the base may act as a spacer ensuring a required distance between the rotor 
core and the shaft bearing. The end of the base may contact the bearing directly or by 
15 way of intermediaries such as low friction washers which may, for example, provide 
additional electrical insulation between the star connector and the bearing. 

Advantage of the Invention 

This type of star connector is particularly suitable for very small p.m.d.c. motors in 
20 the micromotor range where the physical size of the motor does not allow for the star 
connector to be located on the commutator side while allowing the rotor to be mass 
produced using automated winding machines. 

While two preferred embodiments of the invention have been described, those skilled 
25 in the art will recognize many variations without departing from the spirit of the 
invention and it is intended to cover all such variations as fall within the scope of the 
invention as defined by the appended claims. 



